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Crystalline Modification df a manganese complex: 



This invention relates to i novel polymorph crystal form of the 1:1 manganese (III) complex 
of N,N\N"-tris[saRcy|ider eamlnoethyflamfne. a process for its preparation and the use 
thereof. 

N l N , iN'*-tris[8allcylidene2 mlnoethyflamlne (saltren) 
r n 



j 



OH 



the 1:1 manganese(lll) complex (Mn(IH)saltren) thereof 




(D 



, Its production as well as its use as peroxygen 
catalyst are known for ekampls from WO0105925 (Examples 1 and 13). WO0109276 
(Example 63) and WO02059245 (Example 15). The Mn(lll) saltren compound has been 
known and producible ajs an srnoiph modification only. 



The ability of a substance 
and these 

general, polymorphism 
conformation or to form 



to exist in more than one crystal form is defined as polymorphism 
different crystal forms are named "polymorph modifications" or "polymorphs". In 
s affected by the ability of a molecule of a substance to change its 
different intermolecular or intra-molecular interactions, particularly 



•2. 



hydrogen bonds, which js reflected m different atom arrangements in the crystal lattices of 
different polymorphs. ; 

The different polymorph^ of a substance possess different energies of the crystal lattice 
and, thus, In solid state ftiey show different physioal properties such as form, density, 
melting point, colour, stability, dissolution rate, milling facility, granulation, compacting etc. 



Surprisingly a new crystal modification of the 1 :l manganese (III) complex of N,N',N"« 
trls[sallcylideneamInoetriyl]amlne 




TUT 



, which (s characterized 
by a peak at a d-spacing of about 6.87 A In its powder x-ray diffraction pattern, has been 
found. 

I 

Specifically, the newcryjtal modification of the 1:1 manganese (III) complex of N.N'.N"- 
trls[salicy|ideneaminoethyiJamlnB (compound (2)) is characterized by peaks with d-apacings 
of about 6.87 and 12.69 ^ in Its powder X-ray diffraction pattern. 



More specifically, the nety crystal modification of the 1;1 manganese (III) complex of 
N^'.^-trisisalicylidene^ninoethyllamine (compound (2)) is characterized by peaks with d- 
spacings of about 3.51, 3^.65, 4,20, 4.63, 4.95, 5.30, 6,38, 6.67, 7.50. 10.57 and 12.69 A in 
Its powder X-ray diffraction pattern. 

i 

Very specifically, the neW crystal modification of the 1:1 manganese (III) complex of 
N.N , ,N"-tris[sal|cyiideneaminoethyrjamlne (compound (2)) is characterized by peaks with d- 
spacings of about 2,22, 2^48, 2.94. 3.14, 3.51, 3.65, 3.76. 3,94, 4.20, 4,63. 4.95, 5.30, 5.82, 
6.19, 6.38, 6.87, 7.50, 9.?9, 10,57 and 12,69 A In its powder X-ray diffraction pattern. 



The powder sample of tfee new crystal modification of Mn(IH)saltren (compound (2)) has 
been analysed by a STOE-powder«dlffractometer at room temperature (25 b C) under Cu X- 
ray (MCuKa) * 1 .540598 A], 



Table 1 shows the chars etsristic spacing between the lattice planes designated by d and 
expressed in Angstrom emits [A] and their corresponding characteristic relative intensity 
(weak, medium or strong). 



Table 1 



d(A) 


Intensity 




d(A) 


Intensity 


12.69 


strong 




4.63 


medium 


10.57 


medium 




4.20 


medium 


8.59 


weak 




3.94 


weak 


7.50 


medium 




3.76 


weak 


6,87 


strong 




3.65 


medium 


6.38 


medium 




3,51 


medium 


6.19 


weak 




3.14 


weak 


5.82 


weak 




2.94 


weak 


5,30 


medium 




2.46 


weak 


4,95 


medium 




2.22 


weak 



Fig. 1 . shows the powde 
from Example 1. 



In addition, by recording 
(compound (2)) in a STC[E 
IMMoK a )=o.71073Alat 
single cell. 

The size of the crystal hefe 
The basic crystallographi - 
of Mn(HI)saltren (compoL nd 



X-ray diffraction pattern of Mn(lll)saltren (compound (2)), obtained 



Fig.2. shows the powder|X-ray diffraction pattsrn of Mn(HI)saltren (compound (2)), obtained 
from Example 2. 



a single orystal of the new orystai modification of Mn(IU)saltren 

Stadl 4-cirde-dlffrectometer D045 under Mo X-rays 
' »3*K. there were obtained the basic orystallographic data for a 



been 0,5mm x 0.35mm x 0,2mm 

data (diffraction on single crystaD.for the new crystal modification 
are shown In Table 2. 
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Table 2 



vrysiai system . 


Monoclfnio 




P2i/n 




7.906 




25.609 


dA] J 


1 1 •/ uu \ 




80 


m ; 


96.55 


in 


90 


j 


2360.6 


Structure unit per cell (Z) 


4 


Absorption coefficient u pnm" 1 ] 


0.597 


F(000) } 


1064 



In comparison to the ambrph modification, the new crystal modification of Mn(ll|)saltren 
(compound (2)) has impjoved properties. 

The new crystal modification posses for example Improved foimulatlon properties In 
comparison to the amotfh modification. Further, the new crystal modification has an 
improved filterability. 

The new crystal modification of Mn(lll)saltren (compound (2)) can be used for improving the 
action of peroxides, for example in the treatment of textile matenal, without at the same time 
causing any appreolablsjdamage to fibres and dyeings, 

i 

Peroxide-contalnlng bleaching agents have been used in washing and cleaning processes 
for some time. They have an excellent action at a liquor temperature of 90°C and above, but 
their performance noticeably decreaass with lower temperatures. It js known that various 
transition metal ions, added in the form of suitable salts, or coordination compounds 
containing such cations catalyse the decomposition of HaO* In that way ft is possible to 
Increase the bleaching action of rfeO a , or of precursors that release H a 0 2l or of other peroxo 
compounds, the bleachlrjg action of which is unsatisfactory at lower temperatures. 

purposes are those combinations of transition metal ions 
and llgands the peroxide (activation of which is manifested in an inoreased tendency towards 
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oxidation in respect of s jbstrates and not only in a catalaae-like disproponlonatlon. The latter 
aotlvation, which tends rather to pa undesirable in the present case, could impair the 
bleaching effects of and its derivatives which are insufficient at low temperatures. 

In respect of H2O* actfa lion having effective bleaching action, mononuclear and polynuclear 
variants of manganese complexes with various Uganda, especially with 1.4.7*rimethyM ,4>7- 
trtazaeyclononane and e ptionally oxygen-containing bridge Uganda, are currently regarded as 
being especially effecUvs. Such catalysts have adequate stability under practical conditions 
and, with Mn 1 *, contain an ecologically acceptable metal cation, but their use is unfortunately 
associated with considerable damage to dyes and fibres. 

The invention according y relates to the use of the new polymorph crystal modification of the 
1:1 manganese (III) convex of N,rP,N"-ti1s[sallcylideneaminoethyQamjne (compound (2)) 
,0^ i 




as catalyst for oxidation reactions. 

The new crystal modifies Hon of the 1;1 manganese (III) complex of N.N'.N"" 
trislsallcylideneamlnoeth famine (compound (2)) is preferably used together with peroxy 
compounds. Examples tl tat may be mentioned in that regard include the following uses: 

a) the bleaching of spots or stains on textile material in the context ofa washing process; 

b) the prevention of redeposition of migrating dyes during the washing of textile material: 

c) the cleaning of hard surfaces, especially wall tiles or floor tiles, more especially for 
removing mold stains; j 

d) use in washing and cleaning solutions having an antibacterial action; 

e) as pretreatment agents for bleaching textiles; 

f) as catalysts in selective oxidation reactions in the context of organlo synthesis. 

A further use relates to ttje use of the new crystal modification of the 1 :l manganese (ill) 
complex of N.NMVP'-trisIsallcylideneamlnoethyllamine (compound (2)) as catalyst for 
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reactions with peroxy compounds for bleaching in the context of paper-making. This relates 
especially to the bleachjig of pulp, which can be carried out In accordance with customary 
processes, Also of Interest is the use of the new crystal modification of the 1 :1 manganese 
(III) complex of N.N'.N'^Hsrsalicylidene-aminoethyllamine (compound (2)) as catalyst for 
reactions with peroxy compounds for the bleaching of waste printed paper. 

i 

Preference js given to thje bleaching of spots or etains on textile material, tho prevention of 
the redepositlon of migrating dyes in the context of a washing process, or the cleaning of 
hard surfaces, especially wall or floor tiles. 



It should be emphasises, that the new crystal modification of the 1:1 manganese (III) complex 
of N,N',N M .triS[8alicyndeineaminoethyqamlne (compound (2)) does not cause any appreciable 
damage to fibres and dyplnge, for example In the bleaching of textile material. 



Processes for preventing the redepositlon of migrating dyes in a washing liquor are usually 
oarried out by adding to jhe washing liquor, which contains a psroxide-containing washing 
agent, the new crystal njodjficatfon of the 1:1 manganese (l|l) complex of N,N',N' 1 - 
tris[salicylideneaminoethyi]amlne (compound (2)) in an amount of from 0.1 to 200 mg, 
preferably from 0.2 to 7^ mg, especially from 0,2 to 30 mg, per litre of washing liquor. 
The new crystal modification of the 1 :l manganese (III) complex of N.N'.N"- 
Ws[salicyiideneamlnoet|^Jamlne (compound (2)) can be used together with other transition 
metal complexes. Such Complexes are described for example in WO02088289, WO01 05925, 
WO0109276, WO02059^45, W0053574, EP902083 and EP9552S9, 

i 

The present invention rejates also to a washing, cleaning, disinfecting or bleaching agent, 
containing j 



1) 



0 - 50 %, preferab|y o - 30 %, A) of an anionic surfactant and/or B) of a non-Jonio 
surfactant, 



II) 0-70 %, preferably 0 - 50 %, C) of a builder substance, 

III) 1 - 99 %, preferab y1 -70%, D) of a peroxide or a peroxide-forming substance, and 

IV) E) the new crystal i nodjfication of the 1 :1 manganese (III) complex of HMW- 
trlslsalicylideneamrfioethyUamine (compound (2)) in an amount which, in the liquor, 
gives a concentratipn of 0,2- 50 mg/litre of liquor, preferably 0.2 -30 mg/titre of liquor. 



when from 0.2 to 
are added to the 



The above percentages 
the agent. The agents 
the 1:1 manganese (III) 
(2)), especially from 0.0 



20 g/lltre of the washing, cleaning, disinfecting and bleaching agent 
liquor. 



are in each case percentages by weight, based on the total weight of 
p eferably contain from 0,005 to 2 % of the new crystal modification of 
jomplex of N,N , ,N"-trls[saficylideneamlnoethyQamine (compound 
to 1 % and preferably from 0.02 to 1 %, 



When the agents according 
thereof Is preferably 1 - 



to the Invention comprise a component A) and/or B), the amount 
50 %, especially 1-30%. 



accorc mg 



When the agents 
preferably 1 -70%, es| 
to 50 % and especially 



to the Invention comprise a component C), the amount thereof is 
Fjeclally 1 -50 %, Special preference is given to an amount of from 5 
sfri amount of from 10 to 50 %, 



liquor 



Corresponding washing, 
by using an aqueous 
modification of the 1;1 
(compound (2)) per 
compound of formula 



cleaning, disinfecting or bleaching processes are usually carried out 
comprising a peroxide and from 0.1 to 200 mg of the now crystal 
manganese (ill) complex of N.N'.N^trlsCsallcylideneaminoethyllamine 
liquor. The liquor preferably contains from 0.2 to 30 mg of the 
of liquor. 



to the i 



The agents according 
washing agent or a 
coloured stains on textile's 
free washing agent A 
free washing agent 



sepa rate bleaching •< 



The washing or clean|ng(agent according 
example in the form of a 
by weight water, preferably comprising 
suspension of a builder substance 
454. 



invention can be, for example, a peroxide-containing complete 
additive. A bleaching additive Is used for removing 
in a separate liquor before the clothes are washed with a bleach- 
bl&aching additive can also be used in a liquor together with a bleach- 



to the invention can be in solid or liquid form, for 
iquld. non-aqueous washing agent, comprising not more than 5 % 
from 0 to 1 % by weight water, and, as base, a 
in a non-Ionic surfactant, e.g. as described in GB-A-2 158 



The washing or cleaning 



agent is preferably in the form of a powder or, especially, granules. 
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The latter can be prepay, for example, by first preparing an initial powder by spray-drying 
an aqueous suspensionjcontaining all the components listed above except for components 
D) and E), and then adding the dry components D) and E) and mixing everything together. It 
is also possible to add component E) to an aqueous suspension containing components A). 
B) and C). then to carry but spray-drying and then to mix component D) with the dry mass. 

i 

It to a|eo possible to star} with an aqueous suspension that contains components A) and C). 
but none or only some ojf component B). The suspension is spray^dried. then component E) 
is mixed with component B) and added, and then component D) is mixed in in the diy state. 

It is also possible to mix^ll the components together in the dry state. 

The anionic surfactant A) can be, for example, a sulfate, sulfonate or carboxyjate surfactant 
or a mixture thereof. Preferred sulfates are those having from 12 to 22 carbon atoms in the 
alky! radical, optionally in combination with alkyl ethoxysuifates In which the alfcyl radical has 
from 1 0 to 20 carbon atoms. 

Preferred sulfonates are je,g. alkylbenzenesulfonates having from 9 to 15 carbon atoms in 
the alkyl radical. The cat on in the case of anionic surfactants |s preferably an alkali metal 
cation, especially sodlurrj. 

■ 

| 

Preferred carboxylates ap alkali metal sarcoslnates of formula 

R-CO-N(R'>CH 2 COOMf wherein R Is alkyl or alkenyl having from a to 1$ carbon atoms In 
the alkyl or alkenyl radical, R* 1 is C^-c^kyl and M' 1 is an alkali metal. 

The noolonic surfactant p can be. for example, a condensation product of from 3 to a moi 
of ethylene oxide with 1 rnol of a primary alcohol having from 9 to 15 carbon atoms. 

As builder substance C) jhere come into consideration, for example, alkali metal 

phosphates, especially trjpolyphosphates, carbonates or hydrogen carbonates, especially 

their sodium salts, silicates, aluminosilicates. polycarbonates, polycarboxylic adds. 

organic phosphonates, aminoalkylenepoly(aJkyIene-phosphonates) or mixtures of those 
compounds. 

I 



i 



Especially suitable silicates 
NaHSitO^^pHaO or Na]si,CV 
number from 0 to 20. 



s aluminosilice tes, 



Among the 
names zeolite A, B, X 
components. 



are sodium salts of orystalline layered silicates of the formula 
►i.pH 8 0 wherein t is a number from 1 .9 to 4 and p Is a 



, preference is given to those commercially available under the 
arfrd HS, and also to mixtures comprising two or more of those 



Among the polycarboxyl ites, preference is given to polyhydroxycarboxylates, especially 
citrates, and acrylates ai id also copolymers thereof with maleic anhydride. Preferred 
polycarboxylioadds are nitrilotrlaceticacid. ethylenediamlne*tetraacetio acid and 
ethylenedlamine dfsuccijiate either In rscemio form Or in the enanttomerically pure (S,S) 
form. 



Phosphonates oraminoilkyienepoIyCalkylenephosphonates) that are especially suitable are 
alkali metal salts of 1-hydroxyemejje-l,l-diphosphonic acid, nitrilotris(methylenephosphonic 
add), ethytenedlaminete ramethyfenephosphonic acjd and 
diethylenetriaminepentemethylenaphosphonic acid. 



As the peroxide component 
inorganic peroxides knovm 
materials at conventjona washing temperatures, 



D) there come Into consideration, for example, the organic and 
In the literature and available commercially that bleach textile 
tor example at from 10 to 95°C. 



The organic peroxides at e, for example, mono- or poly-peroxides, especially oiganlc 
peracids or sails thereof, such as phthalimidoperoxycaproie acid, peroxybenzojc acid, 
diperoxydodecanedloic acid, diperoxynonanedtoio acid, diperoxydecanedioic acid, 
dfperoxyphthaijc aoid or salts thereof. 

Preferably, however, inorganic peroxides are used, for example persulfates, peiborates, 
percarbonates and/or pei silicates. It will be understood that mixtures of inorganic and/or 
organic peroxides can also be used. The peroxides may be in a variety of crystalline forms 
and have different water xwitents, and they may also be used together with other inorganlo 
or organio compounds in order to improve their storage stability. 



The peroxides are addejj 
using a screw metering 



to the agent preferably by mixing the components, far example 
system and/or a fluidised bed mixer. 



The agents may comprise, 
more optical brighteners , 
acid, bis-triazolyl-stilben Jdlsqifonic 
a bis-banzoxa|yj derivative, 
pyrazolins derivative. 
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>, in addition to the combination according to the Invention, one or 
for example from the class bis-Wazinylamino-stilbanedisiilfonio 
Hsgifonic acid. bls-styryRjiphenyl or bis-benzofuranylbiphenvl, 
i, bls-bsnzimidazoiyi derivative or coumarin derivative or a 



The agent may afso con prise suspending agents for dirt. e.g. sodium 
carboxymethytcellulose, pH regulators, e.g. alkali metal or alkaline earth metal silicates, 
foam regulators, e.g. sot p, salts for regulating the spray-dryjng and the granulating 
properties. e.g. sodium s ulfate, perfumes and, optionally, antistatic agents and softeners, 
enzymes, such as amyls se. bleaches, pigments and/or toning agents. Such constituents 
must especially be stable towards the bleaching agent used. 

In addition to the inventh e bleach catalyst (compound (2)) It Is also possible to use further 
transition metal salts or Complexes known as bleach-activating active ingredients and/or 
conventional bleach actii 'ators, that is to say compounds that, under perhydrolysis 
conditions, yield unsubstfcuted or substituted pertsenzo- and/or peroxo-carboxyllo acids 
having from 1 to 10 carb >n atoms, especially from 2 to 4 carbon atoms. Suitable bleach 
activators include the customary bleach activators, mentioned at the beginning, that carry O- 
and/or N*cyl groups ba\ Ing the indicated number of carbon atoms and/or unsubstjtuted or 
substituted benzoyl groups. Preference is given to polyacylated alkylenedlamines, especially 
tetraacetylethylenediamljie CTAEP), acylated glycolurils, especially tetraacetylgiycoluril 
(TAGU). N.N-diacetyl-N. <l-dimethylurea (DDU), acylated triazine derivatives, especially 1,5- 
diacetyl^^dioxohexahyjdro-l ,3,5-triazlne (DADHT), compounds of foimula (3); 



wherein R'i Is a sulfonate 

R'e is linear or branohed 
SLOBS and DOBA. 
diacetate and 2, 



!.s<|iacetdxy> 



(3) 



group, a carboxylio acid group or a oarboxylate group, and wherein 
Pr-CwJalkyl, especially activators known under the names SNOBS, 
acylated polyhydric alcohols, especially triacetin. ethylene glycol 

-2,5-dibydrofuran, and also acetyiafed sorbitol and mannitol and 
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acytated sugar derivatlv is, especially pentaacetyfglucose (PAG), sucrose polyacetate 
(SUPA), pentaacetyff rue toss, tetraacetylxylose and oetaacetyllactose as well as acetylated, 
optionally N-alkylated gl icamine and gluconolactone. It is also possible to use the 
combinations of convenl tonal bleach activators known from Gorman Patent Application 
DE-A-44 43 177. Nitrile i sompounds that form perimlne acids with peroxides also come into 
consideration as bleach activators. 

Further preferred addltiv as to the agents according to the Invention are polymers which, 
during the washing of te; ctiles, prevent staining caused by dyes in the washing liquor that 
have been released frorr i the textiles under the washing conditions. Such polymers are 
preferably polyvinylpyrrolidones or polyvinylpyrldlne-N-Qxides which may have been 
modified by the incorpor itlon of anionic or cationlo substituents, especially those having a 
molecular weight in the i ange of from 5000 to 60 000, more especially from 10 000 to 
so ooo. Suoh polymers £ re preferably used In an amount of from 0.05 to 5 % by weight, 
especially from 0.2 to 1 .7 % by weight, based on the total weight of the washing agent. 



It is possible to add the r 
disinfecting or bleaching 
new crystal modification bf compound 2. 



ew crystal modification of compound 2 to the washing, cleaning, 
agent in the form of preformed granules, containing 1-40 % of the 



The new crystal 
amlnoethyflamlne {compbund 
on coloured stains on ha 
surfaces at low 



modification of the 1:1 manganese (III) complex of N,N',N'Mris[sa|icylidene- 
(2)) also exhibit a markedly improved bleach-oatalyslng action 
d surfaces. The compounds are also very suitable for cleaning hard 



1 temperatures 



The use of the new crystal modification of the 1:1 manganese (III) complex of N,N\N"- 

]amine (compound (2)) as catalyst for reactions with peraxy 
compounds in cleaning solutions for hard surfaces, especially wall or-floor tiles, Is therefore 
of special interest, 



The new crystal modifies ion of the 1:1 manganese (III) complex of N,N',N""trls[salicylidene- 
aminoethyl]amlne (comp >und (2)), also has together with peroxy compounds, excellent 
antibacterial action. The i ise of the new crystal modification of the 1:1 manganese (l|l) 
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complex of N.N'.N™-! 
for protecting against 



•trisIsallcylideneaminoethyOamine (compound (2)) for killing bacteria or 
bajcterial attack is therefore likewise of interest 



The new crystal modification 
aminoethyi]amine (compound 
context of organic 
form epoxides. Such eel 
chemistry. The inventioi 
the 1;1 manganese (IN) 
In selective oxidation 



of the 1:1 manganese (ill) complex of N.N\NMris[sallcylidene- 
(2)) Is also outstandingly suitable for selective oxidation in the 
synthesis, especially the oxidation of organic molecules, e.g. of olefins to 
jctrve transformation reactions are required especially in process 
accordingly relates also to the use of the new crystal modification of 
' Complex of N.N'.N'^trislsalicylideneaminoethyQamine (compound (2)) 
in the context of organlo synthesis. 



reactions i 



of the 1:1 manganese OH) complex of tyNSN'MrlsEsalicyfidene- 
(compound (2)) is obtainable by 
coniprising a parts of salicylaldehyd and 1 part of tris*(2-amfnoethyl) 
i, which can optionally comprise some amount of a base, such as 



The new crystal modification 
aminoethyQamlne 

a) adding a solution 
amine to a Mn(lll) soiutiqn 
NaOH, KOH, etc.. and 

b) isolation and purificatlbn of the 1 :1 manganese (III) complex of N.N'.N"- 
tris[sancylideneaminoethylJamine (compound (2)). 



Suftabls organlo solvents for 
alcohols such as methar of, 
The reaction temperatun > 
between 20 - 40°C, mos t 
The Isolation and purifte tlon 
compound is filtrated, wajshed 



The present Invention is 



step a) are DMF, N-methylpyrro|idone, Dlmethylsufox|de or 
f,ethanol, putanoletc. 

for step a) are preferably between 15 - 50°C, more preferably 
preferably room temperature (25°0). 

(step b) is done by conventional means. Preferably, the 
with some amount of the solvent and dried in vacuum. 



IJustrated put in no way limited by the following examples. 



Example 1 

To an ethanolic solution i sontalning 3 parts of salicylaldehyd, 1 part of trJs-(2-aminoethyl)- 
amine and 2 equivalents of a NaOH-solution (50%), which has been stirred at 25°c, a 
stocheometric amount of an ethanolic Mn(lll)salt solution is added. The Mn(lll)sa|tren with 
new crystal form Is obtair ed after a few minutes. The precipitated compound is filtered off, 
washed and dried In vacuum. 



m 



3 parts of sallcylaldehyol and 
solution is stirred for 201 
is added. Simultaneous! f { 
Example 1 (s also addee 
after a few minutes. The precipitated 



Brief description of the drawings: 



Bg.1s shows the X- Fig, 
(compound (2)), obtained 
modification of 
diffractometer at room 
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1 part of trls-(2-aminoethyJ)amina are solved in PMF. This 
at a temperature of 25°G, Afterwards, the Mn(HI)salt solved in DMF 
1 wt-% of a Mn(lll)saltren seed crystal, obtainable according to 
to the solution. The Mn(l)l)sa|tren with new crystal form Is obtained 
compound Is filtered off, washed and dried in vacuum. 



, shows the powder X-ray diffraction pattern of Mn(IIJ)saltren 
from Example 1, The powder sample of the new crystal 
Mn(lll)sa tren (compound (2)) has been analysed by a STOIE-powder- 
te^nperature (25°C) under Cu X-ray [X(OuKa) « 1 .540598 A], 



Fig.2, shows the powder X-ray diffraction pattern of Mn(lll)saltren (compound (2)), obtained 
from Example 2. The pa refer sample of the new crystal modification of Mn(lll)sajtfen 
(compound (2)) has bee< i analysed by a STOE-powder-diffraotometer at room temperature 
(25°C) under Cu X-ray p[(CuKcc) = 1 .540598 A], 
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CLAIMS 



1. A crystal modification 



trisfsallcyfldeneamlnoetrjynamine 




of the 1:1 manganese (III) complex of N.N'.N"- 



characterlzed by a peakjat a d-spaclng of about 6.87 A in its powder X-ray diffraction pattern. 

2- A crystal modification jof 1:1 manganese (III) complex of N.N'.N" 
triafsalicylfdeneaminoetri yTJamine (compound (2)) characterized by peaks at d-spacings of 

n its powder X-ray diffraction pattern 



about 6.87 and 12.69 A 



3. A crystal modification 
tris[sa|icylideneaminoeth)/)]amii 
about 3.51, 3,65, 4.20,' 
X-ray diffraction pattern 



af 1:1 manganese (III) complex of N.N'.N"- 

Ine (compound (2)) characterized by peaks at d-spacings of 
63, 4,98, 5.30, 6.38, 6,87, 7.50. 10.57 and 12.69 A in its powder 



4. A crystal modification 
trlafsalicylldenaaminoethyUamine 
about 2.22, 2.48 2.94.3. 
6.87, 7-50, 8,59, 10.57 



if the 1:1 manganese (111) complex of N.N'.N"- 

(compound (2)) characterized by peaks at d-spacings of 
14, 3.51. 3.65. 3.76, 3.94. 4.20. 4.63, 4.95, 5,30, 5.82, 6.19, 6.38, 
12,69 A In Its powder X-ray diffraction pattern. 



aid 



5. A orystal modification >f 1 :1 manganese (111) complex of N,N\N"- 
trislsellcylideneamlnoeth famine (compound (2)), which has a characteristic X-ray powder 
pattern obtained by X-ra) ' diffraction on a powder sample of the new crystal modification in 
the instrument STOE-poi vder-diffractomefer at room temperature (25 e C) under Cu x-ray 
p.(CuKcc) = 1,540598 A] (©presented by the following spacings between lattice planes: 
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d(A) 


Intensity 




d(A) 


Intensity 


12.69 


strong 




4.63 


medium 


10.57 


medium 




4.20 


medium 


8.59 


weak 




3,94 


weak 


7,50 


medium 




3.76 


weak 


6.87 


strong 




3.65 


medium 


6.38 


medium | 


3.51 


medium 


6.19 


weak |' 


3.14 


weak 


5.82 


weak [ 


2.94 


weak 


5,30 


medium j 


2.48 


Weak 


4.95 


medium j 


252 


weak 



6, A crystal modification jof 1:1 manganese (III) complex of N,N',N"- 
trieI&a)icylideneaminoetliyl]amlne (compound (2)) according to any one of the proceeding 
claims, characterized in that In accordance with X-ray diffraction on its sample single crystal 
It is represented by the following basis crystallographlo data; 



Crystal system ' 


monocllnic 


Space group [ 


P2i/n 


a[AJ I 


7.906 


b[AJ 




25.609 


c[A] 




11,736 


«n 




90 


m 




96.55 


in 




90 


MA*] 




2360.6 


structure unit per cell (Zf 


4 


Absorption coefficient u ijrjm' 1 ] 


0.597 


F(000) | 


1064 



7. Use of the crystal modification of the 1:1 manganese (ill) complex of N,N\N"- 
trisIsalloylideneaminoethyQamine (compound (2)) according to any one of the proceeding 
claims as catalyst for oxidation reactions. 

I 

f 
I 

r 
» 
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B, Use according to claim 7, wherein the crystal modification of the 1:1 manganese (III) 
complex of N.N' r N"-tris[salicylideneaminoethyl]amine is used in a washing, cleaning, 
disinfecting or bleaching 1 agent. 

j 

9. Use according to claims 7 or 8, wherein the crystal modification of the 1 :1 manganese (III) 
complex of N,N , ,N"-trls[|alicylldeneaminoethyllamine is used together with a peroxy 
compound for the bleaching of spots or stains on textile material or for the prevention of the 
redeposition of migrating dyes in the context of a washing process of textile materials or for 
the cleaning of hard surfaces. 

i 

10. Use according to clajms 7 or 8, wherein the cjystal modification of the 1:1 manganese 
ON) complex of N,N',N"-(rls[salicylideneamlnoethynamlne according to claims 1 - 6 is used 
as a catalyst for reaction? with a peroxy compound for bleaching in the context of paper- 
making, i 

11. A washing, cleaning, disinfecting or bleaching agent, containing 

I) 0-50 %. A) of an janionic surfactant and/or B) of a non-ionic surfactant, 

II) 0 - 70 %, C) of a Wilder substance, 

III) 1 - 99 %. D) of a peroxide or a peroxide-forming substance, and 

IV) E) the crystal modification of the 1:1 manganese (III) complex of N.N',N"- 
TrisIsallcylideneamlnoe%|]emine (compound (2)) according to claims 1 - 6 in an amount 
whfoh. in the liquor, gives a concentration of 0,2 - 50 mg/lltre of liquor, when from 0.2 to 20 
g/ljtre of the washing, cleaning, disinfecting and bleaching agent are added to the liquor, 

12. Process for the preparation of the modification of the 1 :1 manganese (ill) complex of 
N.N'.N'Mrislsaiicylidene^minoethylJamlne (compound (2)) according to Claims 1 - 6 by 

a) adding a solution comprising 3 parts of sa||cy|aldehyd and 1 part of tris-(2« 
aminoethy|)amine to a Mh(lll) solution, which can optionally comprise some amout of a base, 
and . 

b) isolation and purification of the 1:1 manganese (ill) complex of N.N\N"- 
tris[sa||cylideneam1noemjrt]amine (compound (2)), 
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Abstract 



This invention relates to 



a novel crystal form of the 1:1 manganese (111) compfex of N.N'.r^"- 



tris[salicy|ldaneamlnoe%llamine. a process for Its preparation and the use thereof. 




obtained from Example 2 
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